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IN TH E CLAHtf S 

Please substitute the following listing uf alyinis for the previous listing of 

claims- 

1 . (Previously presented) A method of etching a silicon-containing 
material on a substrate, the method comprising: 

placing the substrate in a process chamber; and 
providing in the process charnbtJi, an energized gas formed by 
coupling RF or microwave energy to a process gas comprising fluorine-containing 
etching gas. chlorine-containing etching gas and sidewall-passivation gas, the sldewalt- 
passlvation gas being a gas other than liie riuoiine-containing etching gas, wherein the 
volumetric flow ratio of the fluorine-containing etching gas to the chlorine-containing 
etching gas is from about 2:1 to about 8:1 , 

2. (Previously presented) A method according to claim 1 wherein th 
s'rticon-^tontaining material on the substrate comprises regions having different 
compositions, and wherein the volumetric flow ratio of the fluorine-containing etching 
gas, chlorine-containing etching gas, and sidewall-passivation gas is selected to etch 
the regions having different compositions at substantially similar etch rates. 

3. (Original) A method according to claim 2 wherein the silicon- 
containing rnaterial comprises polysilioon. 

4. (Original) A method according to claim 3 wherein the regions 
having different compositions comprise dopant in a plurality of concentrations or types, 

5. (Original) A method according to claim 2 wherein the substantially 
similar etch rates are etch rates that vary by less than about 5%. 

6. {canceled) 
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7. (Previously presented) A method according to claim 1 wherein the 
fluorine-contaifiing eldnng yas coinprises one or more of NF3, CF4 or QF$. 

8. (Previously presented) A method according to claim 1 wherein the 
chlorine-containing etching gas comprises one or more of CI2 or I iCl. 

9. (Original) A method according to claim 1 wherein the sidewall- 
pasbivaliun gas comprises one or more of nrtrogen, hydrogen or carbon-monoxide. 

10. (Previously presented) A method according to claim 9 wherein the 
volurneUio flow ratio of the combined volumetric flow rate of the fluorine-containing and 
chlorine-containing etching gas to the volumetric flow rate of the sidewail-passivation 
gas is frcHTi 1 :1 to about 10:1 , 

1 1 . (Previously presented) A method according to claim 1 wherein the 
process gas is absent HBr, Br^ or CH^Br 


1 2. (Previously presented) A method according to claim 1 1 further 
comprising a second etch step in which an energized gas formed from a second 
process gas comprising HBr is provided in the process chamber 


13. (Previouslypresented)Amethodaccorcling to claim 12 wherein the 
second process ga^s further comprises one or more of CI2, 1 le-Oa and CF4. 
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14. (Previously presented) A method of etching a substrate in a 
process chamber while simultaneously cleaning surfaces in the process chamber, the 
method comprising: 

placing the substrate in the process chamber, the substrate 
comprising a sillcon-containing material having a plurality of dopant concentrations or 
dopant types; and 

providing in the process chamber, an energized process gas 
formed by coupling RF or microwave energy to a process gas comprising fluorine- 
containing gas, chlorine-containing gas and sidewall-passivation gas, the volumetric 
flow ratio of the fluorine-containing gas to the chlorine-containing gas being from about 
2:1 to about 8:1, whereby the plurality of dopant concentrations or dopant types in the 
silicon -containing material are etched at substantially similar rates. 

1 5. (Previously presented) A method according to claim 14 wherein the 
volumetric flow ratio of the fluorine containing gas, chlorine-containing gas and sidewall- 
passivation gas, is selected to etch the plurality of dopant concentrations or dopant 
types in the silicon-containing material at etch rates that vary by less than about 5%. 

16. (Canceled) 

17. (Original) A method according to claim 14 comprising at least one 
of the following characteristics (i) the fluorine-containing gas comprises one or more of 
NFs, CF4 or SFe; (ii) the chlorine-containing gas comprises one or more of Cb or HCI; or 
(ill) the sidewall-passivation gas comprisoe on© or more of nitrogen, hydrogen or carison 
monoxide. 

1 8. (Previously presented) A method according to claim 14 wherein the 
volumetric flow ratio of the combined volumetric flow rate of the fluorine-containing and 
chlorine-containing etching gas to the volumetric flow rate of the sidewall-passivation 
goo is from about 1:1 to about 10:1. 
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19. (Previousiy presented) A method according to daim 18 wherein the 
process gas is absent HBr, Br^ or CHsBr 

20. (Previously presented) A method according to daim 19 further 
comprising a second etch step in which an energized gas formed from a second 
process gas comprising HBr is provided in the process chamber. 

21 . (Previously presented) A method according to claim 20 wherein the 
second process gas further comprises one or more of Cb, He-02 and CF4. 

22. (Withdrawn) A process chamber comprising 
a substrate support, 

a gas source for providing process gas comprising fluorine- 
containing gas, chlorine-containing gas, and sidewall-passivation gas, 
a gas energi^er, and 
a gas exhaust, 

whereby a substrate received on the support may be processed by process gas 
provided by the gas source, energized by the gas energizer, and exhausted by the gas 
exhaust. 

23. (Withdrawn) An apparatus according to daim 22 further comprising 
a oontrotter that is adapted to control the volumetric flow ratio of the fluorine-containing 
gas, chlorine containing gas, and sidewall-passivation gas to etch regions on the 
substrate having different compositions at substantially similar etch rates. 

24. (Withdrawn) An apparatus according to claim 23 wherein the 
substantially similar etch rates are etch rates that vary by less than about 5%. 

25. (Withdrawn) An apparatus according to claim 24 wherein the 
volumetric flow ratio of the fluorine-containing gas to the chlorine-containing gas is from 
afoout 2:1 to about 8:1 . 
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26. (Withdrawn) An apparatus according to claim 25 wherein the 
Huorina-containing gas comprises one or iDore of NF3, CF4 or SFg. 

27. (Withdrawn) An apparatus according to claim 26 wherein the 
chlorine-containing gas comprises one or more of CI2 or HCl 

28. (Withdrawn) An apparatus according to claim 26 wherein the 
sidewall-passlvation gas comprises one or more of nitrogen, hydrogen or carbon 
monoxido. 

29. (Withdrawn) An apparatus according to claim 28 wherein the 
volumetric flow ratio of the fluorine-conlaining and chlorine-containing gas to the 
sidewall-passivation gas fs from about 1 ;1 to about 10:1 

30. (Withdrawn) An apparaluis according to claim 26 wherein the 
controller is adapted not to provide in the process chamber a process gas comprising 
HBr, Br2 or CH^Br, 

31. (Withdrawn) An apparatus according to claim 26 wherein the 
controller is adapted to provide in the process chamber, a second energized gas 
comprising HBr. 
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32. (Previously presented) A method of etching a silicon-containing 
material on a substrate, the method comprising: 

placing Hie substrate in a process chamber; 

in a first etching stage, providing in the process chamber^ an 
energized gas formed from a first process gas comprising fluorine-containing etching 
gas, chlorine-containing etching gas and sidewa!i-pa$sivaliori ya^j, Ifie aidewall- 
passivation gas being a gas other than the fluorine-containing etching gas, the first 
process gas being absent HBr. Brs or CHsBr; and 

in a second etching stage, providing In the process chamber, an 
energized gas formed fnam a second process gas comprising HBr, Br:^: or CHsBr. 

33. (Previously presented) A melhod according to claim 32 wherein the 
silicon-containing material on the substrate comprises regions having different 
compositions, and wherein the first process gas comprises a volumetric flow ratio of 
fluorine-containing etching gas, chioruie-oafityinifig etching gas and sidewall- 
passivatlon gas that Is selected to etch the regions having different compositions at 
substantially similar etch rates. 

34. (Original) A method according to claim 33 wherein the silicon- 
containing material comprises polysilicon. 

35. (Original) A method according to claim 33 wherein the regions 
having different compositions comprise dopant in a plurality of concentrations or types. 

36. (Original) A method according to claim 33 wherein the substantially 
similar etch rates are etch rates that vary by less than about 5%. 

37. (Previously presented) A method according to claim 32 wherein the 
first process gas comprises a volumetric flow ratio of fluorine-containing etching gas to 
chlorine-containing etching gas that Is from about 2:1 to about 8:1. 
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38. (Previously presented) A method accondtng to claim 32 wherein the 
fluorine-containing etching gas comprises one or more of NF3, CF4 or SFe- 

39. (Previously presented) A method according to daim 32 wherein the 
chlorine-containing etching gas comprises one or more of C\z or HCL 

40. (Original) A method according to claim 32 wherein the sidewall- 
passivafion gas comprises one or more of nitrogen, hydrogen or carbon-monoxide. 

41 . (Previously presented) A method according to claim 32 wherein the 
volumetric flow ratio of the combined volumetric flow rate of the fluorine-containing and 
chlorine-containing etching gas lu the volumetric flow rate of the sidewall-passivation 
gas is from 1 : 1 to about 1 0:1 . 

42. (Previously preeented) A method accorcling to claim 32 wherein the 
second process gas comprises HBr, 

43. (Previously presented) A method according to claim 42 wherein the 
second process gas further comprises one or more of CI2, He-Oa and CF4. 
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44. (Previously presented) A method of etching a substrate comprising 
a silicon-containing material having a plurality of dopant concentrations or dopant types, 
the method comprising: 

placing a substrate comprising a silicon-containing materia] having 
a plurality of dopant concentrations or dopant types in a process chamber; 

in a first etch atopf providing in the process chamber, an energized 
gas formed from a first process gas comprising fluorine-containing gas, chlorine- 
containing gas and sidewall-passivation gas, the volumetric flow ratio of the combined 
volumetric flow rate of the fluorine-containing and chlorine-containing gas to the 
volumetric flow rate of the sidewali-passivation gas being from about 1:1 to about 10:1 , 
wherein the volumetric flow ratio is selected such that the plurality of dopant 
concentrations or dopant types in tlie silicon-containing material are etched at etch rates 
that vary by less than about 5%; and 

in a second etch step, providing in the process chamber, an 
energized gas formed from a second process gas comprising HBr. 

45. (Previously presented) A method according to claim 44 comprising 
at least one of the following characteristics (i) the fluorine-containing gas comprises one 
or more of NF3, CF4 or SFq] (ii) the chiorine-containing gas comprises one or more of CI2 
or HCI; or (iii) the sidewall-passivation gas comprises one or more of nitrogen, hydrogen 
or carbon monoxide. 

46. (Previously presented) A mett^od according to claim 44 wherein the 
second process gas furi:her comprises one or more of Cfc, He-Oz, and CF4. 
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47. (Previously presented) A method of etching a substrate compristng 
0 silicon-containing material having a plurality of dopant concentrations or dopant types, 
the method comprising: 

placing a substrate compri$ing a silicon-containing material having 
a plurality of dopant concentrations or dopant types in a process chamber; 

in a first etching stage, providing in the process chamber^ an 
energized gas formed from a first process gas consisting essentially of a fluorine- 
containing gas, a chlorine-containing gas and a sidewall-passivation gas in a volumetric 
flow ratio selected to etch the plurality of dopant concentrations or dopant types at etch 
rates that vary by less than about 5%; and 

In a second etching stage, providing In the process chamber, an 
energized gas formed from a second process gas comprising HBr, Bfa or CH$Br. 

48. (Previously presented) A method according to claim 47 comprising 
at least one of the following characteristics (i) the fluorine-containing gas comprises one 
or more of NF3, CF4 or SF^; (ii) the chlorine-containing gas comprises one or more of Cl^ 
or HCI; or (iii) the sidev\/all-passivation gas comprises one or more of nitrogen, hydrogen 
or carbon monoxide, 

49. (Previously presented) A method according to claim 47 wherein the 
second process gas further comprises one or more of He-Oa and CF4. 

50. (Currently amended) A substrate etching method comprising; 
placing a substrate comprising a silicon-conl'dining material In a 

process chambe r, the silicon-containing material compiisino at ieast one of silicon 
dioxide, silioon nitride, polvsilicon and monocn/stalline silicon : and 

etching the silicon-containing material by providing in the process 
chamber, an energized gas formed from a process gas comprising CF4, chlorine- 
containing gas and sidewall-passivation gas. 
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51 . (Previously presented) A method according to claim 50 wherein the 
silicon-containing material comprises a plurality of dopant concentrations or dopant 
types, and wherein the volumetric flow ratio of the CF4, chlorine-containing gas, and 
sidewall-passivation gas is selected to etch the plurality of dopant concentfations or 
dopant types at etch rates that vary by less than about 5%, 

52. (Previously presented) A method according to claim 50 wherein the 
volumetric flow ratio of the fluorine-containing gas to the chlorine-containing gas is from 
about 2;1 to about 8:1, 

63. (Previously presented) A method according to claim 50 wherein the 
volumetric flow ratio of the combrned volumetric flow i y le of the CF4 and chlorine- 
containing gas to the volumetric flow rate of the sidewall-passivation gas is from 1 :1 to 
about 10:1. 

54. (Previously presented) A method according to claim 50 comprising 
at least one of the following characteristics (i) the chlorine-containing gas comprises one 
or more of Cla or HCI; or (ii) the sidewall-passivation gas com prises one or more of 
nitrogen, hydrogen or carbon monoxide. 


55, (Previously presented) A method according to claim 50 further 
comprising a second etch step In which an energized gas formed from a second 
process gas comprising HBr is provided in the process chamber. 
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• 56, (Currently amended) A substrate etching method connprising: 
placing a substrate comprising a silicon-containing material in a 
process chamber ; Uis stlrcon-containinq material comprisina at least one of silicon 
dioxide, silicon nitride, polvsilicon and monocrystalline sirrcon : and 

etching the silicon-containing material by providing in the process 
chamber, an energized gas fornied by coupling RF or microwavi?? ynyryy to a process 
gas comprising fluorine-containing etching gas, chlorine containing etching gas 
comprising one or more of CI2 and HCI, and sidewall-passivation gas comprising a gas 
other than the fluorine-containing etching gas. 

57. (Previously presented) A method according to claim 56 wherein the 
silicon-containing materia) comprises a plurality of dopant concentrations or dopant 
types, and v^herein the volumetric flow ratio of the fluorine-containing etching gas, 
chlorine-containing etching gas, and sidewall-passivation gas is selected to etch the 
plurality of dopant concentrations or dopant types at etch rates Llial vaiy by less than 
about 5%. 

58. (Previously presented) A method accoi^ing lo ctairn 66 wherein the 
volumetric flow ratio of the fluorine-containing etching gas to the chlorine-containing 
etching gas is from about 2:1 to about 8:1, 

59. (Previously presented) A method according to claim 56 wherein the 
volumetric flow ratio of the combined volumetric flow rate of the fluorine-containing and 
chlorine-containing etching gas to the volumetric flow rale of Itie sidewall-passivation 
gas is from 1 :1 to about 1 0:1 . 

SO. (Previously presented) A method according to claim 56 comprising 
at least one of the following characteristics (i) the fluorine-containing etching gas 
comprises one or more of NF3, CF4 or SFg; or (ii) the sidewall-passivation gas 
comprises one oi rnuce? of nitrogen, hydrogen or carbon monoxide. 
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61 . (Previously presented) A method according to claim 56 further 
comprising a second etch step in which an energised gas formed from a second 
process gas comprising HBr is provided in the process chamber 


62. (Currently amended) A substrate etching method comprising: 
piadrig a substrate comprising a silicon-containing material in o 
process chambe r, the silicon-containing material comprising at least one of silicon 
dioxide, silicon nitride, oolvsilicon. and monocrvstalline silicon : and 

eld ling the silicon-containing material by providing in the process 
chamber, an energized gas formed from a process gas comprising CF4, CI2 and N2- 

63 (Previously presented) A melhod according to claim 62 wherein the 
silicon-containing material comprises a plurality of dopant concentrations or dopant 
types, and wherein the volumetric flow ratio of CF4, CI2 and N2 is selected to etch the 
plurality of dopant concentrations or dopant types at etch rates that vary by {©ss than 
about 5%. 

64. (Pre^viously presented) A method according to claim 62 wherein the 
volumetric flow ratio of CF4 to CI2 is from about 2:1 to about 8:1 . 


65. (Previously presented) A method according to claim 62 wherein the 
volumetric flow ratio of the combined volumetric flow rate of CF4 and CI2 to the 
volumetric flow rate of N2 is from 1 : 1 to about 1 0:1 . / 

66. (Previously presented) A method according to claim 62 further 
comprising a second etch step in which an energized gas formed from a second 
process gas comprising HBr Is provided in the process chamber. 
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67. {Previously presented) A substrate etching method comprising: 
placing a substrate comprising a silicon-containing material in a 

process charTiber; and 

etching the silicon-containing material by providing in the process 
chamber, an energized gas formed from a process gas consisting essentially of CF4, CI2 
and N2. 

68. (Previously presented) A method according to claim 67 wherein the 
silicon-containing material comprfei^s a plurality of dopant concentrations or dopant 
types, and wherein the volumetric flow ratio of CF4, CI2 and N2 is selected to etch the 
plurality of dopant concentrations or dopant types at etch rates that vary by less than 
about 5%. 

69. (Previously presented) A method according to claim 67 wherein the 
volumetric flow ratio of CF4 to Cl^ is from about 2:1 to about 8:1 , 

70. (Canceled) 

71 . (Previously presented) A method according to claim 67 further 
comprising a second etch step in which an energized gas formed from a second 
process gas comprising HBr is provided in the process chamber. 

72. (Previously presented) A substrate etching method comprising; 
placing the substrate in a process chamber, 

In a first etching stage, providing in the process chamber, a first 
energized gas formed from a first process gas comprising CF4, chlorine-containing gas 
and sidewall-passivatlon gas; and 

)n a second etching stage, providing in the process chamber, a 
second energized gas formed from a second process gas comprising a bromine- 
containing gas. 
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73. (Previously presented) A method according to claim 72 wherpJn the 
bromlne-CQntaining gas comprises HBr, Brg or CHsBr, 

74. (Previously presented) A method according to cfaim 72 wherein the 
bromine-containing gas comprises HBr. 

75. (Previously presented) A method according to claim 72 comprising 
at least one of the following characteristics (i) the chtorine-containing gas comprises one 
or more of CI2 or HCI; or (ii) the sldewali-passivation gas comprises one or more of 
nitrogen, hydrogen or carbon monoxide. 

76. (Previously presented) A substrate etching method comprising: 
placing the substrate in a process chamber; and 

in a first etching stage, providing in the process chamber, a first 
energized gas formed by coupling RF or microwave energy to a first process gas 
comprising fluorine-containing etching gas, chlorine-containing etching gas. and 
sidewall-passivatron gas comprising a gas other than the fluorine-containing etching 
gas; and 

in a second etching stage, providing in the process chamber, a 
second energized gas formed from a second process gas comprising bromine- 
containing gas. 

. 77. (Previously presented) A method according to claim 76 wherein the 
bromine-containing gas comprises HBr, Bra or CHsBr. 

78. (Previously presented) A method according to claim 76 wherein the 
chlorine containing etching gas corTiprises one or more of CI2 and HCI. 

79. (Previously presented) A method according to claim 78 wherein the 
bromine-oonlaining gas comprises HBr, 
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80. (Previously presented) A method according to claim 76 comprising 
at least one of the following characteristics (i) the fluorine-contafning etching gas 
comprises one or more of NF3, CF4 or SFe; or (ii) the sldewall-passlvation gas 
comprises one or moro of nitrogen, hydrogen or carbon monoxide. 

81 . (Previously presented) A subslralt^ t?tching method comprising: 
placing the substrate in a process chamber; and 

providing in the process chamber, an energized gas formed from a 
proceaa gas consisting essentially of CF4, CI2 ynd N2, wherein the volumetric flow ratio 
of the combined volumetric flow rate of CF4 and CI2 to the volumetric flow rate of is 
from about 1 : 1 to about 1 0:1 . 

82. (Previously presented) A method according to claim 81 further 
comprising a second etching stage in which an energized gas fomied from a second 
process gas comprising bromine-containing gat? is provided in the chamber 

83. (New) A substrate etching method comprising; 

placing a substrate comprising a silicyn-containing layer In a 
process chamber, the silicon-containing layer consisting essentially of metal silicide; 
and 

etching the silicon-contaif lir^g layer by providing in the process 
chamber, an energized gas fonmed from a process gas comprising CF4, chlorine- 
containing gas and sidewall-passivation gas. 
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84. (New) A substrate etching method comprising: 

placing a substrata comprising a silicon-containing layer in a 
process chamber, ihe silicon-uurtlatfiifiy layer cori^sisting essentrally of metal sificide; 
and 

etching the silicon-containing layer by providing in the process 
diamber, an energked tjas forrTied by coupling RF or microwave energy to a process 
gas comprising fluorine-containing etching gas, chlorine containing etching gas 
comprising one or more of CI2 and HCl, and sidewall-passivation gas comprising a gas 
other than the fluorine-containing etching ga^-. 

85. (New) A substrate etching method comprising: 

placing a substrate comprising a silicon-containing layer in a 
process chamber, the sirrcon-containing layer consisting essentially of metal silicide; 
and 

etching the silicon-containing layer by providing in Uie process 
chamber, an energized gas formed from a process gas comprising CF4., Cb and N2 
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